AMENDMENT AND RESPONSE UNDER 37 CFR § Ull 1 

Serial Number: 10/717862 
Filing Date: November 18, 2003 

Title: PARTIAL ARRAY SELF-REFRESH 

IN THE CLAIMS 

1.-3. (Canceled) 

4. (Currently Amended) A device comprising: 
a plurality of memory cells; 
a controller for initiating a refresh signal; 
a counter connected to the controller for receiving the refresh signal, the counter 

including a plurality of counter bit lines for providing a plurality of counter bits; 

a plurality of storage elements including a plurality of register bit lines for providing a 
plurality register bits; 

a plurality of compare units, each of the compare units connecting to one of the counter 
bit lines and to one of the register bit lines for comparing one of the counter bits with one of the 
register bits; and 

an output circuit connected to the plurality of compare units for activating a select signal 
based on a comparison result from each of the compare units for selectively refreshing the 
memory cells. 

5. (Previously Presented) The device of claim 4, wherein the storage elements includes a 
plurality of flip flops for storing the register bits representing addresses of a portion of the 
plurality of memory cells. 

6. (Currently Amended) The device of [[claim 6]] claim 5 . wherein the compare units are 
configured for comparing the register bits with the counter bits such that only memory cells of 
the portion of the plurality of memory cells are refreshed when the counter bits and the register 
bits are matched. 

7. (Previously Presented) The device of claim 4, wherein each of the compare units 
includes a pass gate connected to one of the register bit lines and to one of the counter bit lines 
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for passing a signal from one of the counter bit lines to the output circuit based on a signal on 
one of the register bit lines. 

8. (Previously Presented) The device of claim 7, wherein each of the storage elements 
includes an input node for receiving an active signal from the controller when one of the memory 
cells is accessed. 

9. (Previously Presented) The device of claim 8, wherein the output circuit includes a logic 
gate having input nodes connected to the compare units and an output node for providing the 
select signal. 

10. (Previously Presented) The device of claim 8, wherein the output circuit includes a 
multiplexer having input nodes connected to the compare units and an output node for providing 
the select signal. 

1 1 . (Previously Presented) A device comprising: 
a plurality of memory cells; 

a controller connected to the memory cells; 

a counter connected to the controller, the counter including a first group of counter bit 
lines and a second groups of counter bit lines; 

a plurality of storage elements including a plurality of register bit lines; 

a logic circuit connected to the storage elements for setting values in the storage 
elements; 

a plurality of compare units, each of the compare units connecting to the second group of 
the counter bit lines and to one of the register bit lines; and 

an output circuit connected to the compare units for activating a select signal based on 
signals at output nodes of the compare units to selectively refresh the memory cells. 

12. (Previously Presented) The device of claim 11, wherein the memory cells are located at 
locations corresponding to a plurality of address ranges. 
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13. (Previously Presented) The device of claim 12, wherein each of the storage elements 
includes a flip flop for storing a value associated with one of the addresses ranges. 

14. (Previously Presented) The device of claim 13, wherein the compare units are configured 
for decoding signals on the second plurality of coimter bit lines. 

15. (Previously Presented) The device of claim 1 1, wherein the logic circuit is configured for 
decoding a combination of input signals to set the values in the storage element. 

16. (Previously Presented) The device of claim 15, wherein the plurality of compare units 
includes: 

a first plurality of logic gates connected to the second group of counter bit lines for 
decoding signals on the second plurality of counter bit lines; and 

a second plurality of logic gates having input nodes connected to the first plurality of 
logic gates and to the register bit lines and having output nodes connected to the output nodes of 
the compare units. 

1 7. (Previously Presented) A device comprising: 
a plurality of memory cells; 

a controller connected to the memory cells; 

a counter connected to the controller, the counter including a first group of counter bit 
lines and a second groups of counter bit lines; 

a first plurahty of storage elements including a first plurality of register bit lines; 

a second plurality of storage elements including a second plurality of register bit lines; 

a first compare circuit having input nodes and an output node, the input nodes connecting 
to the first group of counter bit lines and to the first plurality of register bit lines; 

a second compare circuit having input nodes and an output node, the input nodes 
connecting to the second group of counter bit lines and to the second plurality of register bit 
lines; and 
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a select circuit having input nodes connected to the output nodes of the first and second 
compare circuits and having an output node for selectively activating a select signal to 
selectively refiresh the memory cells. 

18. (Previously Presented) The device of claiml7, wherein one of the first and second 
plurality of storage elements includes flip flops for storing addresses of a portion of the plurality 
of memory cells. 

19. (Previously Presented) The device of claim 17, wherein the first compare circuit includes 
a plurality of compare units for comparing signals on the first group of counter bit lines with 
signals on the first plurality of register bit lines such that only memory cells located at addresses 
represented by the signals on the first group of counter bit lines are refreshed when the signals on 
the first group of counter bit lines match the signals on the first plurality of register bit Unes. 

20. (Previously Presented) The device of claim 19, wherein the second compare circuit 
includes a plurality of compare units for decoding comparing signals on the second group of 
counter bit lines. 

2 1 . (Previously Presented) The device of claim 20, wherein the second compare circuit 
includes: 

a first plurality of logic gates connected to the second group of counter bit lines for 
decoding signals on the second plurality of counter bit lines; and 

a second plurality of logic gates having input nodes connected to the first plurality of 
logic gates and to the register bit lines and having output nodes connected to the output nodes of 
the compare units. 

22. (Currently Amended) A system comprising: 
a processor; and 

a memory device connected to the processor, the memory device including: 
a plurality of memory cells; 
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a controller for initiating a refresh signal; 

a counter connected to the controller for receiving the refresh signal, the counter 
including a plurality of counter bit lines for providing a plurality of counter bits; 

a plurality of storage elements including a plurality of register bit lines for providing a 
plurality register bits; 

a plurality of compare units, each of the compare units connecting to one of the 
counter bit lines and to one of the register bit lines for comparing one of the coimter bits with 
one of the register bits; and 

an output circuit connected to the plurality of compare units for activating a select 
signal based on a comparison result from each of the compare units for selectively refreshing the 
memory cells. 



23. (Previously Presented) A system comprising: 
a processor; and 

a memory device connected to the processor, the memory device including: 
a plurality of memory cells; 
a controller connected to the memory cells; 

a counter connected to the controller, the counter including a first group of counter bit 
lines and a second groups of counter bit lines; 

a plurality of storage elements including a plurality of register bit lines; 

a logic circuit connected to the storage elements for setting values in the storage 

elements; 

a plurality of compare units, each of the compare units connecting to the second 
group of the counter bit lines and to one of the register bit lines; and 

an output circuit connected to the compare units for activating a select signal based on 
signals at output nodes of the compare units to selectively refresh the memory cells. 

24. (Previously Presented) A system comprising: 
a processor; and 

a memory device connected to the processor, the memory device including: 
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a plurality of memory cells; 

a controller connected to the memory cells; 

a counter connected to the controller, the counter including a first group of counter bit 
lines and a second groups of counter bit lines; 

a first plurality of storage elements including a first plurality of register bit lines; 
a second plurality of storage elements including a second plurality of register bit 

lines; 

a first compare circuit having input nodes and an output node, the input nodes 
connecting to the first group of counter bit lines and to the first plurahty of register bit lines; and 

a second compare circuit having input nodes and an output node, the input nodes 
connecting to the second group of counter bit lines and to the second plurality of register bit 
lines; 

a select circuit having input nodes connected to the output nodes of the first and 
second compare circuits and having an output node for selectively activating a select signal to 
selectively refiresh the memory cells. 

25. (Currently Amended) A method comprising: 

storing addresses of a portion of a plurality of memory cells as stored addresses , wherein 
the plurality of memorv cells includes a number of address ranges, and wherein the stored 
addresses are within one of the address ranges : 

activating a refresh signal; 

counting addresses of the plurahty of memory cells to produce counted addresses; 
comparing the counted addresses with the stored addresses; and 
refreshing a memory cell within the portion of the plurality of memory cells when a 
counted address matches one of the stored addresses. 

26. (Currently Amended) A method comprising: 

storing addresses of a portion of a plurality of memorv cells as stored addresses: 

activating a refresh signal; 

counting addresses of the plurality of memory cells to produce counted addresses: 
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comparing the counted addresses with the stored addresses: and 

refreshing a memory cell within the portion of the pluraUtv of memory cells when a 

counted address matches one of the stored addresses Th e m e thod of claim 25 , wherein storing 
addresses occurs each time a memory cells of the plurahty of memory cells is accessed. 

27. (Preyiously Presented) The method of claim 26, wherein storing addresses includes 
storing yalues in a plurality of storage elements, wherein a combination the yalues represents the 
stored addresses. 

28. (Previously Presented) The method of claim 27, wherein counting addresses of the 
plurality of memory cells includes counting row addresses of the plurality of memory cells. 

29. (Preyiously Presented) The method of claim 28, wherein the row addresses are counted 
sequentially. 

30. (Preyiously Presented) The method of claim 29, wherein storing addresses includes 
storing a value in a storage element, wherein the value in the storage element represents the 
stored addresses. 

3 1 . (Previously Presented) The method of claim 30, wherein comparing includes decoding a 
portion of a plurality of counter bits, wherein a combination of the counter bits represented a 
counted address. 

32. (Previously Presented) A method comprising: 

assigning a plurality of address ranges to addresses of memory cells, each of the address 
ranges including a number of addresses; 

selecting one of the address ranges to be a selected address range; 

storing the selected address range as a stored address range; 

counting addresses of the memory cells during a refresh mode to produce counted 
addresses; 
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comparing the counted addresses with addresses of the stored address range; and 
refreshing memory cells located at the counted addresses when the counted addresses 
match the addresses of the stored address range. 

33. (Previously Presented) The method of claim 32, wherein selecting occurs when at least 
one of the memory cells is accessed during a memory access mode of a memory device having 
the memory cells. 

34. (Previously Presented) The method of claim 32, wherein selecting occurs during a 
programming mode of memory device having the memory cells. 

35. (Previously Presented) The method of claim 32, wherein selecting includes applying a 
combination of signals to input nodes of a memory device having the memory cells, wherein the 
combination of signals corresponds to one of the address ranges. 

36. (Previously Presented) The method of claim 32, wherein storing includes storing a value 
in a storage element, wherein the value in the storage element represents the stored address 
range. 

37. (Previously Presented) The method of claim 36, wherein comparing includes decoding a 
portion of a plurality of counter bits, wherein a combination of the counter bits represented a 
counted address. 

38. (Previously Presented) A method comprising: 

storing a plurality of stored bits, a combination of the stored bits corresponding to a 
number of addresses of a number of memory cells; 
activating a refresh signal; 

generating a plurality of counts, each of count of the counts including a number of count 
bits, wherein a combination of the count bits represents an address of a memory cell; 
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comparing the number of count bits of each of the counts with the pluraUty of stored bits; 

and 

omitting a refresh of memory cells located at addresses represented by the number of 
count bits when the number of count bits and the pluraUty of stored bits are mismatched. 



39. (Previously Presented) The method of claim 38, wherein storing a plurality of stored bits 
includes storing each of the stored bits in one storage element of a register. 

40. (Previously Presented) The method of claim 38, wherein the number of count bits 
includes a first count bits and a last count bit, wherein the plurality of stored bits includes a first 
stored bit and a last stored bit, and wherein comparing includes: 

comparing the first count bit with the first stored bit; and 
comparing the last count bit with the last stored bit. 



